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(54) COMPOSITION AND METHOD FOR MANUFACTURING BLACK MATRIX, AND PLASMA DISPLAY PANEL 
CONTAINING BLACK MATRIX 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide compositions and method for 
manufacturing black matrix, without the need for a baking stage at an 
inexpensive cost for manufacture. 

SOLUTION: These compositions for manufacturing black matrix, that does 
not contain bonding and/or sintering agent of minerals, is preferable to 
contain a pigment selected from a group that contains oxide mixtures of 
(i) iron, chromium and aluminum, (ii) iron, chromium, nickel and cobalt and 
(iii) iron, chromium, cobalt and aluminum. This invention also relates to 
PDP that the first tile (3) and the second tile (4) that face each other and 
enclose the discharge space, and arrangement of discharge cells at 
intersecting points of electrodes are covered by dielectric substance layer 
(6, 8, 1 2, 1 4), at least one side of the above tiles has a black matrix (30) 
embedded under the dielectric layer (6), the black matrix (30) is made of 
an opaque material, and at least a part of it is incorporated in the 
dielectric layer (6). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The constituent which is a constituent for the black matrix for manufacture of a plasma display panel, and is 
especially characterized by not including a sintering mineral agent and/or a joint mineral agent, either excluding a 
glassy matrix. 

[Claim 2] The constituent according to claim 1 characterized by including at least one earthy color and an organic 
resin. 

[Claim 3] The constituent according to claim 2 characterized by being chosen from the group characterized by 
providing the following The above-mentioned pigment is the mixture of the mixed oxide of (i) iron, chromium, and 
aluminum or an iron oxide, a chrome oxide, and an aluminum oxide, (ii) The mixture of the mixed oxide of iron, 
chromium, nickel, and cobalt or an iron oxide, a chrome oxide, nickel oxide, and cobalt oxide, the mixed oxide of iron 
(iii), chromium, cobalt, and aluminum or an iron oxide, a chrome oxide, cobalt oxide, mixture of an aluminum oxide 
[Claim 4] The above-mentioned pigment is [ the claim 1 characterized by being the material which has thermal 
stability to 600 degrees C, or ] a constituent given in any 1 term among 3. 

[Claim 5] The above-mentioned pigment is [ the claim 1 which is the form of a particle where it has 0.1 or the average 
size of 10 micrometers, and is characterized by the average size of a particle being 0.3 or 5 micrometers desirably, or ] 
a constituent given in any 1 term among 4. 

[Claim 6] The above-mentioned particle is a constituent according to claim 4 characterized by having the average size 
of about 1.5 micrometers. 

[Claim 7] The plasma display panel characterized by including the black matrix formed from a constituent given in any 
1 term a claim 1 or among 6 (1). 

[Claim 8] The 1st tile (3) which counters mutually and surrounds discharge space, and the 2nd tile (4) It has the array 
of the electric discharge cell in the intersection of the electrode summarized as an array. Each array of an electrode 
(XI, X2, --, X6 Yl a-Yl b, Y2a-Y2b, ~ Y5a-Y5b) is covered by at least one dielectric layer and/or the protective 
layer (6, 8, 12, 14). It is the black matrix (30) by which at least one side was laid under the bottom of a dielectric layer 
(6) and/or a protective layer among the above-mentioned tiles. It is the plasma display panel [ equipped with the 
above ] according to claim 7, and the above-mentioned black matrix (30) consists of an opaque material, and at least 
the part is characterized by being included in the above-mentioned dielectric layer (6) and/or a protective layer. 
[Claim 9] (a) the pattern corresponding to a black matrix (30) to a substrate (2) top - having ~ abbreviation - the stage 
which generates an opaque layer (30') (b) The stage of making dielectric materials (6) depositing the above-mentioned 
black matrix on the method of wrap above-mentioned substrate (c) The stage of calcinating the above-mentioned 
dielectric materials in order to be the method equipped with the above and to form the above-mentioned black matrix 
(30) - the above - it is characterized without the intermediate-stage story which calcinates an opaque material (30 1 ) by 
progressing to the above-mentioned stage (b) from the above-mentioned stage (a) 

[Claim 10] The layer (30') which forms the above-mentioned black matrix is a method according to claim 9 
characterized by not including a glassy matrix and not including the mineral agent combined and/or sintered in the 
above-mentioned baking stage, either. 

[Claim 1 1] The pattern corresponding to the above-mentioned black matrix (30) is a method according to claim 9 or 10 
characterized by being generated by direct screen-stencil technology. 

[Claim 12] The pattern corresponding to the above-mentioned black matrix (30) is a method according to claim 9 or 10 
characterized by being generated by photo lithography. 

[Claim 13] How to manufacture AC type plasma display panel (1) by the method given in any 1 term a claim 9 or 
among 12. 

[Claim 14] How to manufacture a black matrix (30) to the front tile (2) of AC type plasma display panel (1) by the 
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method given in any 1 term a claim 9 or among 12. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image display screen incorporating the 
black matrix for improving the contrast of a picture, and expression. A black matrix is used for both a flat-package- 
type screen and a cathode-ray tube. Especially this invention offers the new compound for forming the black matrix in 
which it is used for a plasma display panel (PDP), and deals. 
[0002] 

[Description of the Prior Art] Generally, each picture displayed on PDP consists of a point of a lot discharging 

[ optical ]. Optical electric discharge is produced in the gas contained between two insulating tiles, i.e., a front tile, and 

a tooth-back tile. Each discharging point is generated in the electric discharge cell formed by the intersection of the 

electrode summarized as an array. Each electrode array is supported by at least one side of the tiles. Thus, PDP has the 

two-dimensional matrix of the cell arranged by the geometrical configuration of an electrode array at the line and the 

train. 

[0003] In PDP, electric discharge of a visible ray required since a picture is in sight by the observer is obtained by 
excitation of the fluorescent substance by ultraviolet rays. Usually, the fluorescent substance layer deposited on a flat- 
surface tile consists of a particle over which the extraneous light which has a several microns average diameter and 
irradiates an incident light, i.e., a panel, is scattered strongly. This phenomenon gives restrictions of two kinds. 
[0004] Since PDP has [ 1st ] the greatest contrast, it is required to decrease the coefficient of the scattered reflection as 
much as possible. This coefficient is equivalent to the ratio of the luminous intensity and the intensity of an incident 
light which were reflected by the panel. However, it is desirable to decrease this coefficient, without decreasing 
superfluously the brightness which emits light with a screen. Since the front face of a panel does not have a uniform 
luminescence, the well-known means for decreasing this coefficient consists of the luminescence making black the 
field which is not high and forming a "black matrix" out of a panel. Therefore, a part of front face of a panel looks 
black or dark to an observer, and, on the other hand, the brightness of a panel only decreases slightly. 
[0005] It is desirable to form in the 2nd the screen to the light emitted in the field between pixels by the color display 
panel, in order to obtain the maximum color purity. This is because each dot or a pixel consists of three cells for 
primary color, i.e., red, green, and blue by these panels. Electric discharge of the light in the inside of a cell generates 
the ultraviolet linear light which irradiates the fluorescent substance of the single primary color which covers the wall 
of this cell, and, next, this fluorescent substance emits this single primary color. However, the field between cells 
which has the fluorescent substance of often different primary color again also irradiates electric discharge of this light, 
next the field between this cell emits some primary colors, and these "parasitism" luminescence cannot change 
depending on many technical factors, and cannot be controlled. These reduce colorimetry purity. When a "black 
matrix" exists in the field between pixels, it becomes possible to restrict this fall. 

[0006] In order to understand these phenomena better, with reference to drawin g 1 and 2, the structure of the 
conventional PDP where the "black matrix" was established is explained hereafter. PDP taken into consideration is AC 
(alternating current) type accompanied by surface electric discharge, and separates different primary color by the 
barrier. 

[0007] PDP has the 1st glass tile 2 with a thickness of several mm and the 2nd glass tile 4, it counters mutually, and is 
combined with it and these have a crevice between 100-micron order between each medial surface ( drawing 1 ). 
[0008] The 1st tile 2 which constitutes the front face of PDP has array Yl a-Ylb of the parallel electrode summarized 
as a pair which approached on the medial surface, Y2a-Y2b, --Y5 a-Y5b, etc. Each line electrode pair constitutes the 
display line of PDP. An electrode is laid under the thick layer 6 of dielectric materials called a wrap, for example, 
glass, in the whole measuring area of a tile 2. This layer 6 very thing is covered by the thin protective layer 8 (1 micron 
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or less in thickness) of other dielectric materials which are magnesium oxides (MgO) here, and the front face of this 
thin protective layer 8 is exposed to the discharge gas. 

[0009] In this example, the black matrix 30 covered by dielectric layers 6 and 8 is formed in the medial surface of the 
1st tile 2 ( drawing_2 ), and this is explained in full detail below. 

[0010] The 2nd tile 4 which constitutes the tooth back of PDP has the arrays XI, X2, «, X6 of an parallel electrode 
uniformly estranged on the medial surface, is right-angled to line electrode Yl a-Ylb, Y2a-Y2b, --Y5 a-Y5b, etc., and 
constitutes the array of the address electrode of a plasma display panel. [ of the arrays XI, X2, --, X6 of this electrode ] 
Like the case of the 1st tile 2, these electrodes XI, X2, X6 are laid under the thick layer 12 of a dielectric, and this 
layer 12 very thing is covered by the thin protective layer 14 of a magnesium oxide. Thus, the electric discharge cell of 
PDP is formed in each intersection between the address electrodes XI, X2, --, X6, line electrode pair Yl a-Ylb of a 
display line and Y2a-Y2b, -Y5 a-Y5b, etc. 

[001 1] AC voltage called a sustaining voltage is impressed to inter-electrode [ which forms the electrode value of each 
display line ] on operation. Electric discharge is produced by the voltage signal impressed to an address electrode on 
these inter-electrode front faces using well-known redundancy technics. Since the display in video mode is generated 
especially, it is possible to make the state of the brightness electric discharge D of each cell ( drawi ng 2 ) change by the 
scan for every line. 

[0012] The straight barrier 16 is arranged in parallel with these electrodes among electrodes XI, X2, --, X6 on the film 
14 of the 2nd tile 4. The barrier 16 has a side attachment wall perpendicular to the front face of a tile 4, and the flat 
upper surface which can act as a back face for the medial surface of the 1st tile 2. The barrier 16 carries out 
compartmentation of the electric discharge cell arranged on a different address electrode in this way. Generally, the 
barrier 16 has the height of 100-micron order, and the width of face of 50-micron order, and in a 220-micron pitch, it is 
arranged so that in parallel with mutual. 

[0013] The stripe of fluorescent substances 18R, 18G, and 18B is arranged on the film 14 of a magnesium oxide at the 
front face where the 2nd tile was exposed between barrier, and also a specific target. Thus, when green, in the case of 
18G and blue, in the case of an each stripe of primary color, i.e., red, 1 8R is determined by 1 8B, **, and two adjoining 
barrier, and a boundary is decided. Thus, a fluorescent substance is deposited as a pattern of the repeat of three 
continuous stripes which has the luminescent color from which each differed, and forms 3 groups of a series of 
fundamental colors in the direction of the line electrodes XI, X2, ~, X6. 

[0014] Two tiles 2 and 4 are sealed mutually, and after the vacuum pump of the space surrounded with both tiles is 
carried out with a pump pipe, it is filled up with a low-pressure discharge gas. 

[0015] It turns out that it is characteristic of AC type PDP that the layers 6, 8, 12, and 14 of dielectric materials exist on 
electrode Yl a-Ylb, Y2a-Y2b, --Y5 a-Y5b, etc. and XI, X2, --, X6. The voltage needed in order for dielectric 
materials to form a capacitor with the electrode, to make this capacitor generate optical electric discharge in gas and to 
maintain them is impressed. 

[0016] One feature of AC type PDP is that AC sustaining voltage sets up the state of the optical electric discharge dot 
D automatically based on the instruction received most recently, and whether it is maintained and exist electric 
discharge not being continued depending on the instruction transmitted before are supposed. Therefore, this gives 
possibility of carrying out addressing of the dot, only when a picture memory effect must essentially be produced, 
therefore the state of light must change. 

[0017] Especially, in surface electric discharge type PDP, the barrier 16 bears an important role to the electro-optics- 
feature of PDP, and determines the most as it. This is because it has some separate functions in which the barrier 16 
has direct influence to quality of image. Namely, the barrier 16 acts as a base material to the comparatively large 
portion of the fluorescent substance 1 8 to deposit, and, as for the side attachment wall which makes a right angle to the 
pars basilaris ossis occipitalis of the substrate 2 too covered by the fluorescent substance, makes it possible to acquire a 
very broad viewing angle about this. Moreover, the barrier 16 enables covering of a fluorescent substance to 
essentially, separate primary color well, since it is opaque. 

[001 8] In order to prevent parasitism luminescence to which it is generated from trace of the fluorescent substance 
deposited on upper surface 16a of the barrier, and colorimetry purity is reduced, as it deposits on a tile 2 and is shown 
in drawing 2 , the black matrix 30 counters these upper surfaces, namely, is arranged on a front tile. If it puts in another 
way, to the light, the stripe of an opaque material counters exactly, and is usually, arranged at upper surface 16a at 
medial-surface 2a of an above-mentioned tile, and the observer who is looking at the front tile 2 of a panel by that 
cause cannot perceive directly the light which emits light by upper surface 16a. With reference to the flow chart of 
drawing 3 , the main stages in the manufacture method of a front tile that the black matrix 30 by the conventional 
technology was established are explained below. 

[0019] A method is started from bare-glass tile T for forming the front face 2 of PDP. The array of an electrode is 
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deposited on this tile in the configuration of having been suitable for this tile (stage E2). In this example, the above- 
mentioned electrodes are line electrode Yl a-Ylb, Y2a-Y2b, --Y5 a-Y5b, etc. These electrodes are manufactured from 
the layered product or the sequence which is chromium-copper-chromium simply of the layer of a continuous 
conductor, for example, ITO (indium tin oxide) / chromium-copper-chromium, and it deals in them. In order to stiffen 
these layers, a baking stage (not shown) is performed arbitrarily and it gets. 

[0020] Next, the black matrix 30 is manufactured (stage E4). This stage consists of making the layer of a black 
dielectric deposit by the pattern demanded from a matrix on glass-tile 2 T in which electrode Yl a-Ylb, Y2a-Y2b, -Y5 
a-Y5b, etc. were prepared. Thus, in PDP shown in drawing 1 and 2, the pattern of a black matrix consists of an parallel 
stripe by which alignment was carried out to upper surface 16a of the barrier on the tile which counters. 
[0021] Generally a black derivative forms the discontinuity layer of the enamel which consists of a pigment particle 
combined by the glassy matrix (for example, HOU lead silicate). A glassy matrix is mineral matter which acts as a 
sintering agent and/or a binder during baking for vitrifying an enamel. A pigment is the mineral matter opaque enough 
to a visible radiation line after baking. Generally a pigment is black pigment. Black pigment 30 is formed before the 
thick (it is transparent in a front layer) dielectric layer 6 accumulates. 

[0022] Generally, before the transparent dielectric 6 deposits the dielectric which forms the black matrix 30 (stage E8), 
it is calcinated (stage E6), and thereby, it does not mix the black dielectric of a matrix 30, and the transparent dielectric 
layer 6 (counter diffusion). After a transparent dielectric layer accumulates, it is calcinated again (stage E10). The tile 2 
which was deposited (stage El 2), and the film 8 of MgO was equipped and finally completed is obtained. 
[0023] 

[Problem(s) to be Solved by the Invention] Therefore, it turns out that it is necessary to perform the baking stage E6 in 
order to manufacture especially the black matrix 30, and manufacture costs are increased by that cause. 
[0024] Furthermore, the black dielectric formed of the enamel by which the pigment was added has a high optical 
refractive index, about 2 [ for example, ]. Rather than this enamel, considerably, for a low reason, the refractive index 
of the glass of a tile has change of an optical refractive index in the interface between the glass of a tile, and the black 
derivative 30, and the big specular reflection of an incident light produces it. Thus, even if absorptivity has the black 
matrix 30 completely to a visible radiation line, it is reflected only with the high refractive index of a black dielectric 
5% of the incident light which illuminates this black matrix, and 10%. 
[0025] 

[Means for Solving the Problem] In consideration of the above-mentioned trouble, in respect of the 1st, this invention 
is a constituent for the black matrix especially for manufacture of a plasma display panel, and the constituent 
characterized by not including a sintering mineral agent and/or a joint mineral agent, either is offered excluding a 
glassy matrix. 

[0026] Advantageously, this constituent is the form of the paste which consists of mixture of at least one pigment and 
an organic resin, and the property and rate of a resin in mixture are the well-known method, and they suit so that this 
paste may be enabled to deposit correctly on the tile of a display panel. 

[0027] As for at least one pigment, at least after baking is an opaque mineral product to the light. Desirably, this has 
thermal stability under all the conditions for baking of dielectric materials opaque and usually used to the light, for the 
manufacture to about 600 degrees C (i.e., a plasma display panel) before baking. 

[0028] This pigment is the configuration of a particle of having 0.1 or the average size of 10 microns, having 0.13 or 
the average size of 5 microns desirably, and generally having the average size of 1.5 microns advantageously. 
[0029] As for this pigment, it is desirable to be chosen from the mixture of the mixture of the mixed oxide of (i) iron, 
chromium, and aluminum or an iron oxide, a chrome oxide, and an aluminum oxide, the mixed oxide of (ii) iron, 
chromium, nickel, and cobalt or an iron oxide, a chrome oxide, nickel oxide, and cobalt oxide, the mixed oxide of iron 
(iii), chromium, cobalt, and aluminum or an iron oxide, a chrome oxide, cobalt oxide, and the group containing the 
mixture of an aluminum oxide. 

[0030] According to the 2nd field, this invention relates to the plasma display panel characterized by including the 
black matrix formed from an above-mentioned constituent. 

[0031] The 1st tile which especially this counters mutually and surrounds discharge space, and the 2nd tile, It has the 
array of the electric discharge cell in the intersection of the electrode summarized as an array. Each array of an 
electrode is covered by at least one dielectric layer and/or the protective layer. At least one side is a plasma display 
panel which has the black matrix laid under the bottom of a dielectric layer and/or a protective layer among the above- 
mentioned tiles, and according to this invention A black matrix consists of an opaque material and at least the part is 
included in the above-mentioned dielectric layer and/or a protective layer. 

[0032] the pattern [ according to the 3rd field ] corresponding to [ in this invention ] a black matrix to the (a) substrate 
top - having - abbreviation « the stage which generates an opaque layer, and the (b) above-mentioned black matrix - 



Page 4 of 7 



a wrap - it needs ~ it is related with the method of manufacturing a display unit which has a black matrix on a 
substrate and which is called especially a plasma display panel of having the stage make dielectric materials deposit on 
the above-mentioned substrate, and the stage calcinate the (c) above-mentioned dielectric materials 
[0033] in order that the above-mentioned method may form a black matrix ~ the above - it progresses to the above- 
mentioned stage (b) without the intermediate-stage story which calcinates an opaque material from the above- 
mentioned stage (a) 

[0034] As for the layer in which a black matrix is formed before a baking stage, it is desirable not to include a glassy 
matrix and not to include the mineral agent which can be together sintered and/or joined during baking of a dielectric, 
either. 

[0035] Therefore, for a "black matrix 11 , the pigment particle of the black matrix although given without the glassy 
pigment for combining a sintering mineral agent and/or a joint mineral agent, or the particle of black pigment 
according to this invention, after the wrap dielectric layer and/or the protective layer were calcinated in this matrix is 
"made to become wet" partially by the glassy phase of a dielectric layer and/or a protective layer. After baking, 
although an "it was made to become wet" black matrix actually forms a layer other than a dielectric layer partially, this 
thing [ that even the glass substrate has diffused the enamel of a dielectric layer into between the particle interspace 
between the pigment particles of a black matrix ] is observed during baking. By enforcing the method by this 
invention, it becomes possible to avoid the baking stage in manufacture of the tile of a display unit, therefore is 
economically advantageous. By accepting the pigment of a black matrix partially and making it become wet, the 
performance of a black matrix improves, namely, a specular reflection factor decreases and colorimetry purity is 
improved. 

[0036] the pattern corresponding to a black matrix ~ direct screen-stencil technology - or it is generated by photo 
lithography and gets 

[0037] In order that the method of this invention may manufacture AC type plasma display panel, when being used, it 

is advantageous to be used in order to form a black matrix in the front tile of a panel. 

[0038] 

[Embodiments of the Invention] With reference to an attached drawing, I will give the further feature and further 
advantage of this invention only as an example which is not what restricts this invention, and they will become clear by 
the publication about the desirable example 0 fa****** this invention. The example of this invention is explained in 
relation to the plasma display panel mentioned above with reference to d rawi ng 1 and 2. These fields shall not be again 
explained for simplicity. Furthermore, especially the front tile 2 of the plasma display panel (30) which supports the 
black matrix 30 with an above-mentioned example is explained in full detail. By this contractor, the manufacturing 
technology about the tooth-back tile containing other field especially barrier 16, and fluorescent substance layers 18R, 
18G, and 18B of PDP shall be common knowledge, and shall not be again explained for simplicity. 
[0039] As indicated in drawing 4 and 5 (a), the 1st phase of the manufacture method of the front tile 2 which supports a 
black matrix is performed to bare-glass tile 2 1 which constitutes the substrate for the layer deposited continuously. This 
tile is optical quality or is formed from the soda lime glass near optical quality. In PDP which has the television aspect 
ratio of 105cm diagonal line, thickness is about 3mm. 

[0040] Arbitrarily, raise in basic wages tile 2' may receive heat treatment in order to stabilize the size in the continuing 
baking stage. In this case, before a tile is hardened by the predetermined size, in order to shrink material, a tile is 
heated to the temperature of about 580 degrees C. Glass may be contracted by 400 or 600 ppm during this heat 
treatment. 

[0041] Next, for the array of electrode Yl a-Ylb, Y2a-Y2b, --Y5 a-Y5b, etc., even volume is ** ((b) and (c) of 
drawing ^ ) on glass. An array consists of electrode Yl a-Ylb, Y2a-Y2b, -Y5 a-Y5b, etc. about the tile 2 for forming 
the front face of PDP of drawing 1 . An electrode array is generated using screen-stencil technology or the technology 
of common knowledge by photo lithography, in order that each electrode may form the layered product of for example, 
chromium-copper-chromium - one or more continuous layers - or it may be constituted by covering of an indium 
stannic-acid ghost (ITO) Since it is thin enough, electrode Yl a-Ylb, Y2a-Y2b, -Y5 a-Y5b, etc. are considered as it 
being transparence, and it deals in them. 

[0042] Depending on the material and technology which are used in order to carry out volume of the electrode, a 
baking stage is needed and it gets (this stage is not shown in d rawing 4 ). 

[0043] Next, constituent 30' for forming the black matrix 30 on the tile with which electrode Yl a-Ylb, Y2a-Y2b, -Y5 
a-Y5b, etc. were prepared accumulates (stage E4 in drawing^ ). This constituent 30' is a paste which makes a principal 
component mixture of black pigment and an organic resin. 

[0044] This constituent 30' does not include the glassy matrix which can combine a pigment particle excluding a 
sintering mineral agent and/or a joint mineral agent, either. This is because it is possible to calcinate the paste for black 
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matrices simultaneously with the layer of the dielectric with which an electrode is laid underground so that it may 
explain in full detail below. Therefore, the pigment particle of a black matrix constituent is made to become wet in the 
interface between a black matrix and a dielectric layer at least by the material of a dielectric layer, this phenomenon 
makes the constituent for a difference and black matrices make it unnecessary to add a sintering agent and/or a binder, 
or a glassy phase with the conventional technology with important for a black matrix constituent adding a binder 
and/or a sintering agent this is because the Black matrix constituent is calcinated separately from other layers, therefore 
a binder and/or a sintering agent exist inevitably with the conventional technology 

[0045] At the temperature of cycle ** which calcinates the heat cycle which a method follows, especially dielectric 
layers 6 and 8, black pigment is chosen so that stably. In air, this baking is about 530 or 600 degrees C (generally 580 
degrees C), and is performed for about 30 minutes. As for black pigment, it is desirable that it is the mixed oxide of the 
mixed oxide of an earthy color, for example, iron, chromium, and aluminum or iron, chromium, nickel, and cobalt. In 
this example, an average particle size is 0.3 or 5 microns, and a general value is 1.5 microns. 
[0046] It depends for the property of an organic resin on the technology used since layer 30' is deposited. 
[0047] When making it deposit on a tile 2 with the screen-stencil mask which has opening corresponding to direct, for 
example, a pattern, for a desired pattern, only the organic resin which is adapted for deposition of the stage 6, i.e., a 
thick dielectric, where a method remains, deposition of the resin in a baking stage and this baking stage, and an 
oxidation stage is needed. In this case, a resin consists of an organic binder and a solvent, and it deals in it. A binder 
makes a principal component the thing (the ethyl cellulose or methyl cellulose) or vinyl compound which makes a 
cellulose a principal component, and deals in it. A binder is dissolved into a glycol compound (for example, ethylene 
glycol) or a solvent called a terpineol. In order to make the behavior of a resin improve, additives, such as a defoaming 
agent, a plasticizer, a dispersing agent, and a surfactant, are added by the Black matrix constituent, and it sells to it. 
[0048] In the example of drawing 5 , the pattern for depositing material 30' which forms the Black matrix 30 is 
generated by photo lithography. In this example, a resin must also be photosensitivity. This effect is acquired by using 
a photosensitizer called the resin and diazo compound, or 2 chromium-salt acid containing the polyvinyl alcohol 
melted by water. Like ****, in order to make the behavior of a resin, or a fluidity improve, it is possible to add 
additives, such as a defoaming agent, a plasticizer, a dispersing agent, and a surfactant. 

[0049] As shown in (d) of drawin g 5 , material 30' which forms a matrix is equally deposited on the whole tile with the 
screen-stencil mask 20 which has opening corresponding to the aspect ratio of the effective area of a tile first. Let layer 
30 f be uniform thickness using a doctor blade 22 using well-known technology. 

[0050] Next, the photo lithography mask 24 is arranged on the layer formed as mentioned above ((e) of drawing 5 ). 
Since the resin used in this example is a photosensitive resin of a negative, the portion exposed with the mask 24 
among the front faces of a layer forms the Black matrix 30. Thus, a mask 24 has the pattern of long and slender 
opening 24a which has the pitch (refer to d rawin g 8 ) needed for width of face Lma and a matrix. 
[0051] You should notice the width of face Lma of the dark stripe which forms the Black matrix about it being 
narrower than the width of face of upper surface 16a of the barrier which counters them. To the portion of the matrix 
which should become perpendicular to the portion outside the barrier 16 of a tooth-back substrate, since it is not 
desirable, the difference of this width of face is produced from the tolerance about the alignment of the front tile 2 and 
the tooth-back tile 4. The portion which was exposed by the ultraviolet linear light and exposed in this way exposes a 
mask 24. In this example, as shown in (f) of drawing^ , the pattern of the Black matrix 30 crosses line electrode Yl a- 
Ylb on a substrate 2, Y2a-Y2b, -Y5 a-Y5b, etc. 

[0052] After the exposure time, layer 30' is developed using well-known technology so that a mask 24 may be removed 
and all the portions that were not irradiated by the ultraviolet linear light may be removed from a tile ((f) of drawing 
5 ). An equivalent result is obtained even if it uses the photosensitive resin of a positive, and the reversed photo 
lithography mask of a pattern. 

[0053] Thus, the Black matrix 30 formed is the configuration of the parallel black stripe estranged to the homogeneity 
of a lot. Upper surface 16a of the barrier 16 and a proportion are put together, and, as for the geometrical configuration 
of the Black matrix 30, the stripe of each black is perpendicular to the corresponding upper surface of the barrier, this - 
- above — one of the functions of the Black matrix 30 — the upper surface - or it is because it is absorbing the 
parasitism radiation emitted by trace of the fluorescent substance near the upper surface 

[0054] In the example shown, the barrier 16 has height equal to the distance between the medial surfaces which two 
tiles 2 and 4 counter, and when these two substrates are combined by that cause, the vacant space is not left behind 
among upper surface 16a. According to this invention, the layer of a dielectric is generated without the intermediate- 
stage story which calcinates the layer of Black matrix 30' deposited in this way (stage E10 in drawing 4 ). 
[0055] This method is started by making the layer 6 of a thick dielectric deposit. Generally this dielectric is transparent 
mineral glass called a HOU lead silicate. In order for this to make it possible to deposit in a liquid phase, it is prepared 
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in the form of the glass frit suspended in the organic binder. It is enough to perform this deposition using various 
technology, such as screen-stencil deposition and spin-on deposition, make general thickness into 25 microns 
(calcinated thickness), and lay completely underground electrode Yl a-Ylb, Y2a-Y2b, -Y5 a-Y5b, etc. which deposit 
this on a substrate 2 ((d) of drawing 5 ). 

[0056] Next, the thick layer 6 is calcinated at the temperature corresponding to the melting point of the material which 
forms this layer ( drawing 6 ). In the case of above-mentioned glass, this baking is performed for about 30 minutes at 
about 580 degrees C. This baking should degrade the resin contained in the Black matrix, should appear in stiffening 
the material which forms the Black matrix 30 enough, and should be noticed about a certain thing. 
[0057] Finally, the thin dielectric layer 8 of a magnesia (MgO) accumulates. This layer is deposited by vacuum 
deposition, gun vacuum evaporationo, or sputtering ( drawing .7 ). The general thickness of the MgO layer 8 is 1- 
micron order. 

[0058] By this invention, many of other examples are possible and two of examples of it are explained below. 
[0059] Example 1 start point is the front tile 2 with which the array of electrode Yl a-Ylb, Y2a-Y2b, -Y5 a-Y5b, etc. 
was already prepared. This electrode array consists of metal lines which form a series of thin chromium-copper- 
chromium layers. Next, the Black matrix 30 is deposited in the shape of an electrode array. 

[0060] In order to perform this, the resin which contains 4% of ethyl cellulose in a propylene glycol is prepared. The 
oxide of iron, aluminum, and chromium is made into a principal component, and the black pigment which has a 2- 
micron average diameter is added by this resin. It is made for viscosity of a rate with a final paste to be 50Pa.s (Pascal . 
second). 

[0061] Next, using the 325-mesh screen which has a pattern, the Black matrix deposits and the deposited layer is dried 
by screen-stencil for 20 minutes at 120 degrees C 

[0062] Next, the thick layer 6 of a dielectric deposits and it is calcinated at the elevated temperature at which the whole 
assembly is adapted for a dielectric. 

[0063] The example of two examples is started from the front tile 2 with which the electrode array was already 
prepared. It is combined with the metal line which was obtained from the layer of a photosensitive silver paste by 
photo lithography and which is called a bus line, and this electrode array consists of transparent electrode Yl a-Ylb 
formed of ITO (indium stannic-acid ghost) calcinated for about 10 minutes at 550 degrees C, Y2a-Y2b, ~Y5 a-Y5b, 
etc. 

[0064] The black matrix 30 is deposited on this electrode array. The resin liquid made to dissolve the polyvinyl alcohol 
of 14/135 grade in water 10% is prepared. 3% of lOOg [/I. ] sodium-dichromate solution which acts on this solution as 
a sensitization agent of polyvinyl alcohol is added. 

[0065] Next, the oxide of iron, nickel, chromium, and cobalt is made into a principal component, and a paste is 
prepared by adding the black pigment which has a 1.5-micron average diameter. It is made for viscosity of a rate with a 
final paste to be 500mPa(s).s (milli Pascal . second). 

[0066] Next, the layer which the uniform layer deposited and deposited on the effective area of a tile 2 by screen- 
stencil using the 325-mesh screen is dried for 3 minutes at 80 degrees C. Next, the thick layer 6 of a dielectric deposits 
and it is calcinated at the elevated temperature at which the whole assembly is adapted for a dielectric. Next, this layer 
is exposed by the ultraviolet linear light (365nm wavelength light of 800 mJ/cm2) through the mask which has a 
pattern (the pattern is transparent on a mask like the mask 24 which a resin is a negative mold and is shown in drawing 
5 (e) in this case). Finally, this exposed layer is developed underwater and dried for 3 minutes at 100 degrees C. 
[0067] Next, a dielectric layer accumulates by the conventional method and the whole assembly is calcinated at the 
elevated temperature for which a dielectric layer is adapted. 

[0068] Drawing 9 is drawing showing the working plasma display panel in which it was assembled and the external 
part was prepared. The portion which forms a screen is very thin as compared with the area, and completely flat so that 
clearly from drawing. 

[0069] The example is based on the example of surface electric discharge AC type PDP. However, it is clear this 
invention's for it to be used also for PDP arbitrary type by the following technology, and to get. 

[0070] From one tile, to the tile of another side, optical electric discharge is used also for PDP using the surface electric 
discharge type or matrix electric discharge type AC discharge current generated in inter-electrode [ which was 
intersected on each medial surface ], and deals in this invention. 

[0071] Even if time passes, electric discharge is used also for PDP using the DC (direct current) type current generated 
in inter-electrode [ which has the same polarity ], and deals in this invention again. 

[0072] this invention is further used also for frill color PDP based on at least three primary colors of the restricted color 
range or monochrome, and it deals in it. 

[0073] Furthermore, it is advantageous to form a black matrix using the method which this invention is not restricted to 
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PDP, is applied to the arbitrary display units (a liquid crystal display, cathode-ray tube, etc.) which used the black 
matrix, and does not need high temperature by that cause. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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